The expanding number of dental schools has not resulted in a rise in dental school applications; therefore, there is a need to identify and retain pre-dental students in the applicant pool. One way to do this is to introduce an outreach program by dental schools. A limited number of studies have been done on the impact of outreach programs on dental school recruitment.
Introduction
According to reports from the American Dental Education Association, since 1997 a total of 13 new dental schools have opened in the US (American Dental Education Association, 2014) . Reports from the same organization indicate that the number of dental school applicants has remained approximately the same over a similar timeframe resulting in an increased rate of enrollment of applicants (Garrison, McAllister, Anderson, & Valachovic, 2013; American Dental Education Association, 2015a; American Dental Education Association, 2015b) . As the educational landscape continues to expand, there will be increasing need at local and regional levels to identify and retain pre-dental students in the applicant pool.
Dental schools have incorporated various admissions strategies, and pipeline programs have to provide diverse applicants for dental school admissions. Holistic admissions processes have been linked to positive outcomes in the underrepresented minority (URM) student enrollment (Nalliah, Park, Timothe, De Leon, Howell, & Allareddy, 2014; Price & Grant-Mills, 2010) . A holistic application review entails evaluation of candidates not only for standard criteria such as GPA and DAT scores, but also for variables that contribute to improving student diversity. Admissions committees conduct comprehensive reviews of an applicant, including community service experience, dental shadowing, letters of recommendation and other personal attributes, such as overcoming adversities and life experience.
Enrichment programs for pre-dental students can be an important tool in that they expose applicants to mentorship opportunities and further strengthen their motivation to pursue a career in dentistry. One method by which dental schools are able to showcase their programs and facilities is through outreach programs. Such programs geared towards prospective students may provide a cost-effective method of generating both exposure and interest among pre-dental students in the region. While many of these types of programs are known to exist, there have been few reported studies in the literature quantitatively examining their impact on recruitment (Markel, Woolfolk, & Inglehart, 2008; McClain M, Jones, McClain C, & Curd, 2013; Johnson, Woolfolk, May, & Inglehart, 2013; Suen, Lai, Bridges, & Chu, 2014) . To date, only a few dental schools have taken a quantitative approach to examining recruitment patterns within their outreach programs (Hawley, Dye, & Ditmyer, 2009; Fenesy & DeCastro, 2008) . Of these, only one provides longitudinal exposure over two days.
The purpose of this study was to highlight an outreach program recently initiated at the Harvard School of Dental Medicine and report outcomes on two cohorts. The program, entitled Introduction to Dentistry, is a longitudinal lecture and laboratory series that aims to provide pre-dental students with sustained exposure to the school and profession. We hypothesized that the course would improve self-reported interest and knowledge in the dental profession, as well as attitudes toward the profession.
Methods
The study was reviewed and approved by the Institutional Review Board (IRB) at Harvard Medical School and the Harvard School of Dental Medicine.
This was a prospective cohort study of all enrolled pre-dental students in the Introduction to Dentistry course at the Harvard School of Dental Medicine (HSDM) in the spring of 2015 and 2016. The course consisted of sixteen hours of didactic and laboratory instruction delivered over a twelve-week period by current 3rd and 4th year dental students. The curriculum included twelve hours of lecture, two hours of case-based learning, and two hours of hands-on laboratory experience ( Figure 1 ). The course was taught entirely by students; the faculty's role was limited to confirming that information used in the course was accurate. Pre-and post-course surveys were administered to all participants ( Figure 2 ). The survey was comprised of three sections. In the first section, basic demographic information including age, gender, education level, and area of study was collected. In the second section, students' self-reported interest in, and knowledge of, the dental profession, as well as attitudes towards HSDM, were assessed using a Likert scale from 1 (strongly agree) to 5 (strongly disagree). The third section was only administered upon course completion, and included questions regarding student satisfaction and difficulty of material.
1) I feel that I have a good grasp of my professional goals with respect to the dental profession ☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree ☐ Strongly disagree 2) I am currently interested in pursuing a career in dentistry ☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree ☐ Strongly disagree 3) I feel comfortable having a conversation about dental related topics (e.g. interview setting) ☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree ☐ Strongly disagree 4) I feel that I have a solid understanding of the different fields in the dental profession ☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree ☐ Strongly disagree 5) I have a favorable perception of HSDM as an educational program ☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree ☐ Strongly disagree 6) I am likely to apply to HSDM in the future ☐ Strongly agree ☐ Agree ☐ Neutral ☐ Disagree ☐ Strongly disagree Figure 2 . Survey of student knowledge of dentistry and attitudes towards HSDM Statistical analysis was performed using Graphpad 6.0 (La Jolla, CA). Student's t-test was used to compare pre and post survey results with an alpha of <0.05 considered significant. IRB approval and written consent from all participants were obtained prior to the study.
Results
A total of 26 pre-dental students were enrolled in the study and 24 (6 males, mean age 21.0 years) completed the entry and exit surveys. Of the 24 students, 20 were current undergraduate students, while 4 had previously attained an undergraduate degree. There were 13 universities represented. Twenty-one of the students lived in Massachusetts and three commuted from nearby states (New York and Connecticut). The majority of students were in their junior year of undergraduate study or later, and indicated that they would be applying to dental schools in the next 2 years. See Table 1 for complete demographic information. Baseline surveys indicated that enrolled students had a good grasp of their professional goals with respect to the dental profession (mean=1.81±0.94; agree) and were highly motivated to pursue a career in dentistry (mean=1.23±0.51; strongly agree). However, responses regarding degree of comfort conversing about dental related topics (mean=2.35±0.94) as well as knowledge about the different specialties (mean=2.58±1.06) were notably lower. Attitudes towards HSDM were overall favorable (mean=±1.73±0.60; agree) and students reported that they were likely to apply in the future (mean=2.12±0.82; agree).
Compared to baseline surveys, students reported a better understanding of the dental profession overall (p < 0.05), increased comfort having a conversation about dentistry (p < 0.001), and were more likely to apply to HSDM in the future (p < 0.05) after completion of the course. No significant difference was found with respect to interest in pursuing a career in dentistry, development of professional career goals, and perception of HSDM as an educational program. Additionally, questions regarding quality and calibration of course material administered only upon completion of the course were overall favorable.
A total of 22 current dental students participated in the course as teachers in some capacity and reported favorable feedback regarding involvement.
Discussion
Outreach programs provide dental schools with the opportunity to serve the community while benefiting their students from an educational standpoint. The results of this study may have implications for pre-dental student recruitment and the creation of teaching opportunities for dental students. A number of states are known to have deficient numbers of applicants to supply the need for the dental workforce at local and regional levels (Mentasti & Thibodeau, 2008) . It is necessary for dental schools to consider initiatives and programs to broaden the amount of prospective applicants interested in the dental profession.
It is also critical that dental schools are able to predict the future academic performance and clinical competency of students in the dental curriculum to optimize the admissions and graduation process (Park, Susarla, & Massey, 2006) . Applicants must be weighed to assess their suitability for dentistry, and also for the specific dental school program, as overall performance in dental school is confounded by various factors in addition to the individual's motivation and these additional factors must be considered in selecting the candidates for admissions (Park, Da Silva, Barnes, Susarla, & Howell, 2010) . Dental school admissions committees should continue to review a full spectrum of variables and ensure an applicant's true interest and motivation to pursue a career in dentistry.
Several pipeline programs have become available to increase the number of underrepresented minority (URM) applicants in the health professional schools (Markel, Woolfolk, et al., 2008; Gravely, McCann, Brooks, Harman, & Schneiderman, 2004) . The enrichment programs provide different resources, such as academic skills for science classes and the DAT to improve students' understanding of the dental profession as well as to better prepare them for successful dental school admissions. In addition, the program at HSDM included peer mentorship opportunities where the dental students were paired with pre-dental students.
It is presumed that if a student sought out a pre-dental outreach experience, it could be indicative of the student's commitment to joining the dental profession. It may reflect a student's actual interest and motivation level in dentistry. In addition, the experience itself may expose the student to the materials, techniques, and thought processes involved in dentistry. In order to substantiate its use as a predictive agent, it should be determined if there is a correlation between assisting experience and performance in dental school. Having experiences that lend background knowledge related to the materials and techniques in dentistry could accelerate a student's acquisition of dental knowledge leading to better performance in dental school (Park, Da Silva, et al., 2010) .
There may also be other intangible benefits, such as cost savings. A study on nonacademic characteristics of dental school applicants indicated that few participate in formal dental programs other than shadowing in 2 offices (Mentasti & Thibodeau, 2006) . Many prospective applicants do not know what dental school is like and do not have exposure to the diversity of careers within dentistry. Pre-dental programs can help shape the interest of prospective applicants for the dental profession (Fenesy & DeCastro, 2008) .
The results of this study may have implications for pre-dental student recruitment and the creation of teaching opportunities for dental students. Additional studies are ongoing to measure further impact in dental admissions to evaluate mentoring program efficacy and measure its effectiveness. Future directions for the pilot program include introducing preparatory materials and opportunities for applicants with disadvantaged backgrounds.
Conclusion
Dental schools are experiencing a plateau in the number of applicants, despite an increase in the number of dental schools. Outreach programs are one way to increase the applicant pool and maintain interest in the profession of dentistry. The outreach program at HSDM produced a self-reported increase in participant understanding of the dental profession and comfort in discussing dental topics. Although admissions committees must still consider the applicant as a whole, beyond their academic and technical skills, outreach programs that produce similar results to the one at HSDM could also produce an applicant pool that is more aware of the general demands of dental school and the general atmosphere of the particular school through its outreach program.
